Objective/Hypothesis: The role of endoscopic sinus surgery for treating chronic maxillary sinusitis is well established. The purpose of the study is to determine the efficacy of endoscopic sinus surgery in the treatment of maxillary sinus inflammatory disease that includes mucoceles, retention cysts, and antrochoanal polyps. Study Design: This is a retrospective review of 32 consecutive patients who underwent endoscopic sinus surgery for mucoceles (n ‫؍‬ 21), retention cysts (n ‫؍‬ 5), or antrochoanal polyps (n ‫؍‬ 6). Methods: The medical records were reviewed for patient demographics, presenting symptoms, and type of operation. Surgical outcome was determined by resolution of symptoms, recurrence of disease, and need for revision or additional surgery. Results: Ethmoidectomy with middle meatal antrostomy was performed in all patients; 28 patients had additional middle turbinectomy. Postoperative follow-up ranged from 6 months to 4 years. The operation resulted in resolution of symptoms and a patent antrostomy on long-term follow-up in all cases of mucoceles. No case required revision surgery. On the other hand, the disease recurred in three patients (60%) with retention cysts and three patients (50%) with antrochoanal polyps despite patent antrostomies. The recurrences occurred 3 to 6 months after the surgery. The recurrent cases of antrochoanal polyps required Caldwell Luc procedures. The three failures in cases of retention cysts were successfully managed with repeated office endoscopic marsupialization through a patent antrostomy. Conclusions: Endoscopic sinus surgery is an effective treatment for mucoceles, with favorable long-term outcome. Maxillary retention cysts commonly recur after endoscopic sinus surgery. However, the recurrence can be managed in the office through a patent antrostomy. Endoscopic sinus surgery may be offered as initial surgical treatment for antrochoanal polyps, but a Caldwell Luc operation may be needed for recurrent disease.
INTRODUCTION
Endoscopic sinus surgery (ESS) was originally designed to address obstruction in the ostiomeatal complex. It aims to restore paranasal sinus ventilation and reestablish mucociliary clearance, which in turn lead to the resolution of sinus disease and maintenance of healthy sinus mucosa. 1, 2 The concept of ESS is different from previous exenterative techniques. In the latter, because the eradication of maxillary sinus disease is essential, the complete surgical removal of all diseased mucosa was emphasized.
The effectiveness of ESS in treating chronic rhinosinusitis, recurrent acute sinusitis, and nasal polyposis is well established. The indications of ESS were broadened since the early 1980s to include repair of lacrimal obstruction, 3 thyroid orbitopathy, 4 and excision of sinonasal tumors such as inverted papilloma. 5, 6 Three common inflammatory disease entities that involve the maxillary sinus are mucocele, retention cyst (RC), and antrochoanal polyp (ACP). Nontraumatic maxillary sinus mucocele (MSM) is commonly thought to form after obstruction of the sinus ostium, with accumulation of fluid. Secondary infection can lead to a period of rapid expansion. 7 In contrast, the pathogenesis of RC and ACP is not well understood. The traditional treatment of MSM, RC, and ACP has been exenterative surgery, typically through a Caldwell Luc approach, with complete excision of the disease and underlying sinus lining. 8 The purpose of the present study was to determine the long-term success of ESS (ethmoidectomy, middle meatal antrostomy, and trans-antrostomy excision or marsupialization) in the treatment of MSM, RC, and ACP. In addition, the role of middle turbinectomy in facilitating surgical access and postoperative office care is discussed.
MATERIALS AND METHODS
illary sinus disease at two tertiary care facilities from 1996 to 2001. The term "inflammatory maxillary sinus disease" as used in the present study refers to nontraumatic MSM or mucopyocele, RC, and ACP. The diagnosis was based on physical examination, including nasal endoscopy, computed tomography (CT), and histopathologic findings. Only patients whose findings on histopathological study of the surgical specimen confirmed the preoperative diagnosis were included in the present study. Twentyone patients had mucoceles, five patients had retention cysts, and the remaining six patients had antrochoanal polyps.
Because differentiating clinically between a mucocele and a mucopyocele is often difficult, the term "mucocele" is used throughout the present study to encompass both. Patients with prior sinonasal surgery or facial trauma were not included.
The medical records were reviewed for patient demographics (age and sex), presenting symptoms, nature and extent of original operation, perioperative complications, resolution of symptoms or disease, and the need for surgical revision. The time between the original and revision surgery was also noted.
Follow-up ranged from 6 to 48 months. The surgical outcome was based on the patency of the middle meatal antrostomy, appearance of maxillary sinus mucosa, resolution (or persistence) of presenting symptoms and disease, and the need for revision surgery. Statistical analysis of the difference in the recurrence rate of the disease among the three groups was performed using Fisher Exact Probability test, with a P value of Ͻ.05 indicating statistically significant difference.
RESULTS

Maxillary Sinus Mucocele
There were 21 patients (15 men and 6 women) with maxillary sinus mucoceles in the present series. The ages ranged from 31 to 75 years. Presenting symptoms included cheek pressure (13 patients), cheek pain (5 patients), nasal congestion or obstruction or both (6 patients), nasal drainage (13 patients), and foul nasal odor (one patient). All patients underwent endoscopic ethmoidectomy, middle meatal antrostomy, and marsupialization with drainage of the mucocele. Twenty patients had an additional partial middle turbinectomy. The contents of the mucocele were evacuated with curved maxillary sinus suction without the need to totally remove the mucocele lining.
There were no intraoperative or postoperative complications. Follow-up ranged from 6 to 48 months. All patients reported resolution of their symptoms and no patient required revision surgery. The middle meatal antrostomy was noted to be patent and the maxillary sinus mucosa judged as normal at the latest office visit (Table I) .
Antrochoanal Polyps
Six patients in the present series had antrochoanal polyps. There were two men and four women with an age range of 28 to 55 years. The presenting symptoms included nasal obstruction (six patients), nasal drainage (one patient), and cheek pressure (two patients). Endoscopic ethmoidectomy, middle meatal antrostomy, and excision of the polyp were performed in all patients. The middle turbinate was partially resected in three and preserved in three patients. The site of origin of the polyp was inspected with a 30°or 70°telescope through the antrostomy, and the underlying maxillary sinus lining was curetted and then removed with up-biting forceps. All visible disease was completely removed.
There were no reported intraoperative or postoperative complications. The ACP recurred in three patients despite patent antrostomy. The recurrent polyps were noted 4 to 6 months after the operation. The three patients required revision surgery, which was a combination of Caldwell Luc procedure and transnasal endoscopic approach for complete excision of the polyp and removal of the maxillary sinus lining. Ultimately, this resulted in resolution of their symptoms. There was no evidence of recurrence at the latest office visit as determined by nasal endoscopy.
The remaining three patients did well after the original endoscopic surgery. They were symptom free and without evidence of recurrence at latest follow-up (12, 19 , and 36 mo after the surgery) (Table II) .
Maxillary Sinus Retention Cysts
Five patients in the present review underwent surgery for maxillary sinus retention cysts. They presented with ipsilateral cheek pressure (five patients) and cheek pain (four patients). The retention cysts were large and filling more than half of the maxillary sinus on CT scan (Fig. 1 ). In addition, there were no other identifiable etiologies for the patients' symptoms. The series included two men and three women with an age range of 22 to 53 years. Patients underwent endoscopic ethmoidectomy, middle meatal antrostomy, partial middle turbinectomy, and excision of the cyst. Again, all visible disease was removed through the middle meatal antrostomy. The maxillary sinus cavity was inspected with either 30°or 70°t elescope. There were no intraoperative or postoperative complications.
Follow-up ranged from 12 to 28 months. The presenting symptoms initially resolved in all patients. However, the cysts recurred in three cases at 3, 5, and 6 months after the procedure. The recurrences were successfully managed in the office with repeated endoscopic marsupialization through a patent antrostomy. No patient required revision surgery (Table III) .
Statistical Analysis
The statistical significance of the difference in the recurrence rate of the disease process after ESS among the three groups was determined using the Fisher Exact Probability test. The recurrence rate in the MSM group was significantly lower than that of the ACP (P ϭ .007) and RC (P ϭ .004) groups. In addition, when the ACP and RC groups were combined (n ϭ 11 patients), the statistical significance of the difference in the recurrence rate for MSM compared with the combined group increased (P ϭ .0005). However, the recurrence rate of the disease process for the ACP and RC groups was similar (P ϭ .43).
DISCUSSION
Endoscopic sinus surgery is widely used to address obstruction in the ostiomeatal complex. Its effectiveness in treating such conditions as chronic rhinosinusitis, recurrent acute sinusitis, and nasal polyposis has been well Maxillary sinus disease is commonly treated with ESS. Often, an uncinectomy and middle meatal antrostomy are adequate. Localized disease along the floor or anterior wall of the maxillary sinus poses a surgical challenge. Endoscopic sinus surgery is performed using a rigid straight telescope, which affords uniocular (twodimensional) view of the surgical field without adequate depth perception. A 30°or 70°telescope is needed for optimal visualization of the sinus cavity, but appropriate handling of the surgical instruments with such scopes is cumbersome. Furthermore, access to the floor or anterior wall of the sinus is limited despite the use of up-biting and angled instruments (cup forceps, curettes, suction tips, or curved microdebriders). The present review aimed to determine the success rate of ESS in treating three common maxillary sinus diseases: MSM, RC, and ACP.
Maxillary sinus mucoceles are rare and account for less than 10% of paranasal sinus mucoceles. 9 They are more prevalent in Japan, where they are usually reported after Caldwell Luc maxillary operations. 10 There are numerous theories about the origin and development of Cheek Pr ϭ cheek pressure; Nasal Con ϭ nasal congestion; Cheek Pn ϭ cheek pain; Nasal Dr ϭ nasal drainage; ES Eth ϭ endoscopic ethmoidectomy; MMA ϭ middle meatal antrostomy; MT ϭ middle turbinectomy.
MSM, such as congenital, mucosal retention, infectious, traumatic, and inflammatory. 11 However, the common denominator seems to be obstruction of the sinus ostium with accumulation of fluid. Historically, the recommended treatment for MSM has been complete excision through Caldwell Luc operation, inferior nasoantral window, and removal of the mucocele lining. 11, 12 The endoscopic approach has gained popularity lately. 7, 13 Still, some authors express reservations about the endoscopic treatment of MSM, especially when the mucocele extends outside the sinus into the facial soft tissues, for fear of trapping the extensions outside the sinus that could lead to recurrences. 12 The patients in the present series had only medial bulging of the mucoceles without extension into the facial soft tissues. Our data demonstrate that ESS is a reliable treatment modality for MSM with a favorable long-term outcome. Evacuation of the mucocele contents and aeration or drainage of the mucocele cavity through a wide middle meatal antrostomy is adequate. Complete excision of the mucocele lining is not necessary. A Caldwell Luc approach might be needed for mucoceles that erode the anterior maxillary sinus wall or extend into the pterygomaxillary fossa. In addition, MSM resulting from facial trauma or previous sinus surgery can be compartmentalized and, subsequently, be less amenable to endoscopic treatment. We did not include patients with prior paranasal sinus surgery or facial trauma in the present review. Monitoring for mucocele recurrence can be performed reliably by office nasal endoscopy. A partial middle turbinectomy reduces adhesions in the middle meatus that may obstruct the view of the antrostomy. In a study by Busaba and Salman 7 on endoscopic treatment for MSM in which the middle turbinate was preserved, 4 of 13 patients had adhesions between the middle turbinate and lateral nasal wall. Two of these cases required division of the adhesions because they blocked visualization of the antrostomy. In one additional patient the antrostomy was blocked by scar tissue and surgical revision was needed. A middle turbinectomy also facilitates inspection of the maxillary sinus cavity while reducing patient discomfort during the examination.
Antrochoanal polyp occurs most commonly in the pediatric age group. 8 The pathogenesis is not clear. It is thought to represent hypertrophic maxillary sinus mucosa herniating into the nasal cavity through the natural or accessory ostia. Allergy is infrequently demonstrated in patients with isolated ACP. 8, 14 Nasal obstruction is the most common presenting symptom, as is the case with the six patients presented in the current series. The traditional treatment is surgical excision through a Caldwell Luc approach that includes simultaneous removal of the mucosa of the maxillary sinus and the ACP as one unit under direct vision. 8, 14 More limited procedures such as intranasal polypectomy are associated with a high recurrence rate. In a series of 17 patients with ACP who underwent intranasal polypectomy reported by Schramm and Effron, 8 11 patients (65%) had recurrence that required further surgery. 8 Endoscopic sinus surgery offers more than limited polypectomy. The contents of the maxillary sinus and portions of the sinus mucosa can be ex- Cheek Pr ϭ cheek pressure; Nasal Obs ϭ nasal obstruction; Cheek Pn ϭ cheek pain; ES Eth ϭ endoscopic ethmoidectomy; MMA ϭ middle meatal antrostomy; MT ϭ middle turbinectomy.
cised through a middle meatal antrostomy. However, complete removal of the maxillary sinus mucosa is difficult to achieve by ESS. Three of the six patients with ACP in our series (50%) had recurrence after ESS and excision of the polyp (both nasal and antral components). The recurrences occurred 4 to 6 months after the operation. They were subsequently successfully treated with Caldwell Luc operation. Our data support the need for complete polypectomy and removal of the underlying maxillary sinus mucosa. Because of its lower morbidity, ESS may be offered as initial therapy for ACP, but patients need counseling regarding the likelihood of future Caldwell Luc procedure. Long-term surveillance, which can be achieved by repeated examination including nasal endoscopy, is recommended.
Retention cysts are common in the maxillary sinus and may be found on imaging studies in approximately 9% of the population. 15 Retention cysts are thought to form because of obstruction of the ducts of seromucous glands in the sinus lining, which results in an epithelium-lined cyst containing mucous or serous fluid. 16 Most maxillary sinus retention cysts are asymptomatic and do not require treatment. 16 However, some patients may complain of ipsilateral cheek pressure and pain. Establishing a relationship between cheek symptoms and maxillary RC is difficult. Surgery may be needed for such patients with ipsilateral symptoms for both diagnostic and therapeutic purposes. Maxillary sinus exploration with complete excision of the RC has been adovocated. 16 In the current series, five patients had endoscopic surgery for large maxillary RC and ipsilateral symptoms through middle meatal antrostomy. The cyst recurred in three patients (60%), but the recurrence was successfully managed by repeated marsupialization through a patent middle meatal antrostomy in the office. No patient required revision surgery. A middle turbinectomy performed at the time of the endoscopic surgery facilitated inspection of the sinus cavity and office marsupialization when necessary.
The data indicate different pathophysiologic factors for MSM than for RC or ACP. Mucoceles are caused by obstruction of the sinus ostium and behave like an abscess. Drainage through a middle meatal antrostomy is adequate. Removal of the sinus lining is not needed. On the other hand, RC and ACP are caused by disease in the sinus lining. Complete excision of the lesion and the underlying lining is necessary. Therefore, the success rate after ESS is related to the completeness of removal of the disease. Even though the sample size in the present study cannot adequately address the various causes of failures after ESS, one can theorize that the site of origin of the ACP or RC is the critical factor. Disease that originates from the floor or anterior wall of the maxillary sinus is difficult to access through the middle meatal antrostomy and therefore is likely to recur. The recurrence rate after ESS in the present study is similar for ACP and RC. Endoscopic sinus surgery is adequate for some cases and may be offered as initial treatment. A recurrent retention cyst can be managed by repeated marsupialization in the office, whereas ACP recurrence requires Caldwell Luc operation that affords a more complete removal of the disease and the surrounding sinus lining. The possibility that ACP represents a subset of RC with accelerated growth that continues to enlarge and later protrudes through the natural or accessory maxillary sinus ostia is plausible but difficult to prove. Further studies are needed to elucidate this matter.
CONCLUSION
Endoscopic sinus surgery is an effective treatment for MSM, with favorable long-term outcome. Maxillary RC commonly recurs after ESS. However, the recurrence can be managed in the office through a patent antrostomy. Endoscopic sinus surgery may be offered as initial surgical treatment for ACP, but a Caldwell Luc operation is often needed for recurrent disease. The data suggest the possibility of similar pathophysiological factors for maxillary sinus RC and ACP. Cheek Pr ϭ cheek pressure; Cheek Pn ϭ cheek pain; ES Eth ϭ endoscopic ethmoidectomy; MMA ϭ middle meatal antrostomy; MT ϭ middle turbinectomy.
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